A limitation of existing research is that it has focused largely on legal marriage and has paid less attention to the role of nonmarriage cohabiting relationships. The small number of studies that have examined non-marriage cohabiting relationships have reported that cohabitation has smaller or no effects on rates of mental disorder. 2, 7, 9 However, this conclusion may be misleading since, on average, cohabiting relationships may be of shorter duration than legal marriages. This may suggest that the critical dimension of a relationship that influences mental health is not the legal status of the relationship but rather its duration. It may be hypothesised that when due allowance is made for the duration of a relationship the legal status of the union is unrelated to rates of mental disorder.
Against this background, this paper presents the results of a longitudinal study of the associations between relationship duration and mental disorder in a cohort of New Zealand-born children studied to the age of 30.
The specific aims of the study were:
(a) to examine the associations between relationship duration and mental disorder;
(b) to adjust the associations between relationship duration and mental disorder for covariate factors, including prior mental disorder;
(c) to examine whether the legal status of a relationship is significantly associated with mental disorder once due allowance has been made for relationship duration;
(d) to examine whether the adjusted associations between relationship duration and mental disorder are different for men and women.
Method Participants
Data were collected as part of the Christchurch Health and Development Study, a longitudinal study of a birth cohort of 1265 individuals born in Christchurch, New Zealand, in 1977 and followed to age 30. Participants were followed up at birth, 4 months, 1 year, yearly to age 16, then again at ages 18, 21, 25 and 30. Data were collected using a combination of semistructured interviews, standardised testing and teacher reports, on the basis of signed consent from study participants. The major findings of this study have been reviewed previously.
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Measures
Relationship duration
At the age 25 and 30 interviews, participants were questioned about their partner relationships over the preceding 12 months. Participants who reported being involved in a cohabiting relationship during the interval were asked to report the total length of that relationship. 
Background
Marriage is known to be associated with improved mental health, but little research has examined whether the duration of a cohabiting relationship is associated with mental health.
Aims
To examine the associations between relationship duration and mental health problems in a birth cohort of 30-year-olds.
Method
Associations between relationship duration and mental health were examined using a generalised estimating equation approach. Associations were adjusted for covariates, including prior mental health problems.
Results
Longer relationship duration was significantly associated with lower rates of depression, suicidal behaviour and substance abuse/dependence, even after adjustment for covariates. In most cases the associations did not vary with gender. Legal relationship status (legally or de facto married) was not significantly related to mental health once due allowance was made for relationship duration.
Conclusions
Increasing relationship duration, but not legal relationship status, has a protective effect on mental health for men and women.
Declaration of interest
None. For the purposes of the regression models, legal status of relationship was represented by two design variates specifying whether or not participants were in a de facto relationship, and whether or not participants were in a legal marriage.
Psychiatric disorder
At ages 25 and 30, participants were questioned about the extent to which they had suffered from symptoms of depression, generalised anxiety disorder, panic disorder, social phobia, specific phobias, agoraphobia, and substance abuse and dependence in the 12 months preceding the interview. Questions were drawn from the Composite International Diagnostic Interview. 12 Responses to these questions were used to determine the presence or absence of a series of psychiatric disorders based on DSM-IV 13 criteria (see Fergusson et al 14 for a more detailed explanation of the criteria used). In addition, participants were questioned using customwritten survey items about the occurrence of suicidal thoughts or suicide attempts over the preceding 12 months. Responses to the above questions were used to construct the following measures.
Depression. This measure represented the presence or absence of a diagnosis of major depression during the interval. Overall, 14.6% of participants met criteria for depression at age 24-25, and 13.6% at age 29-30.
Anxiety disorder. This measure represented the presence or absence of any anxiety disorder diagnosis (generalised anxiety disorder, panic disorder, social phobia, agoraphobia or specific phobia) during the interval. Overall, 13.2% of participants met criteria for anxiety disorder at age 24-25, and 14.7% at age 29-30.
Suicidal ideation/attempt. This measure represented whether or not participants reported either suicidal ideation (contemplating, considering or planning suicide) or suicide attempt during the interval. Overall, suicidal ideation/attempt was reported by 6.5% of participants at age 24-25 and 4.6% at age 29-30.
Alcohol abuse/dependence. This measure represented the presence or absence of a diagnosis of either alcohol abuse or alcohol dependence during the interval. Overall, 13.6% of participants met criteria for alcohol abuse/dependence at age 24-25, and 9.0% at age 29-30.
Illicit drug abuse/dependence. This measure represented the presence or absence of a diagnosis of cannabis or other illicit drug abuse or dependence during the interval. Overall, 10.7% of participants met criteria for illicit drug abuse/dependence at age 24-25, and 5.1% at age 29-30.
Total number of psychiatric disorders. A measure of the overall burden of mental health problems was based on a count of the number of mental health problems reported by the participant at each age. This measure was the sum of the five dichotomous mental health problem measures described above. At age 24-25, 62.7% had no mental health problems, 22.7% had one, 9.7% had two, and 4.9% had three or more problems. At age 29-30, 68.3% had no mental health problems, 20.9% had one, 7.4% had two, and 3.4% had three or more problems.
Gender
Gender was the participant's sex reported at the birth interview. At age 25, 48.7% of the sample was male, and at age 30, 48.4% was male.
Covariate factors
To control the association between relationship duration and mental health for confounding, a range of potential covariate measures were selected from the study database. These included measures of: family background (parental history of offending, illicit drug use and alcohol abuse; maternal age; maternal education); childhood family functioning (family socioeconomic status at birth; parental changes to age 15; family living standards age 0-10; exposure to childhood adversity to age 15); child abuse (sexual abuse and physical punishment before age 16); cognitive ability and academic achievement (total IQ at age 8/9; age left secondary school; Test of Scholastic Abilities 15 score at age 13; teacher-rated academic performance at age 11-13); individual characteristics and behaviours (neuroticism at age 14; noveltyseeking at age 16; deviant peer affiliations at age 16; mother-rated conduct problems at age 16; ethnicity; early sexual intercourse, number of dependent children); prior mental health problems (depression, anxiety, suicidal ideation/attempt, alcohol abuse/ dependence, illicit drug abuse/dependence in the preceding interview period); prior and current relationships (number of previous cohabiting relationships, relationship separation during previous interview period); recent adverse life events (employment problems; death of family/friend; family arguments; serious illness of self or family/friend; being a victim of burglary, robbery or assault).
These measures were refined on the basis of the regression analyses to a subset of variables that were significant (P50.05) in at least one analysis. Those variables are described below.
Parental history of illicit drug use. When participants were aged 11, their parents were questioned about their use of cannabis and other illicit drugs. On the basis of this questioning, a variable was constructed representing whether or not participants' parents reported having ever used illicit drugs.
Family socioeconomic status. The socioeconomic status of the participant's family was measured at birth using the Elley-Irving scale of socioeconomic status, 16 which classifies socioeconomic status on a six-level scale according to paternal occupation. For simplicity, this scale was condensed to three levels where 1 was professional/managerial, 2 was clerical/technical/skilled and 3 was semi-skilled/unskilled/unemployed.
Exposure to childhood adversity. This variable was a count measure of 39 measures of family disadvantage during the period 0-15 years, including measures of disadvantaged parental background, poor prenatal health practices and perinatal outcomes, and disadvantageous child-rearing practices. 17 IQ. At ages 8 and 9, participants were assessed with the Revised Wechsler Intelligence Scale for Children. 18 The measure used in the present analysis was the average of the total IQ scores at ages 8 and 9 and had a reliability (split-half) of 0.95.
Age left secondary school. Information from interviews at ages 16, 18 and 21 was used to determine the age, in years, at which participants left secondary school.
Test of Scholastic Abilities. At age 13, participants completed the Test of Scholastic Abilities, 15 which measures whether students possess the verbal and numerical reasoning abilities required for high-school success. This measure had a reliability of a = 0.95.
Teacher-rated academic performance. At ages 11, 12 and 13, participants' school teachers were asked to rate the participant's performance in reading, handwriting, written expression, spelling and mathematics using a five-point scale ranging from very good to very poor. Ratings were averaged across years and curriculum areas to provide a global measure of academic performance. This measure had a reliability of a = 0.96.
Mother-rated conduct problems. When participants were aged 16, parents were questioned about the young person's behaviour using the Revised Behavior Problem Checklist. 19 Selected items from these data were summed to provide a measure of conduct problems at age 16. This measure had a reliability of a = 0.86.
Neuroticism. At age 14, participants completed the short form version of the neuroticism scale of the Eysenck Personality Inventory. 20 This measure had a reliability of a = 0.80.
Novelty-seeking. Novelty-seeking was assessed using the Tridimensional Personality Questionnaire 21 administered when participants were aged 16 years. This measure had a reliability of a = 0.76.
Deviant peer affiliations. This measure represented the extent to which a participant reported at age 15 that their friends were involved in deviant behaviours, including nicotine, alcohol and illicit drug use, violent and property offending, and truancy and suspension from school. 22 Childhood physical punishment. At ages 18 and 21, participants were questioned about the extent to which their parents had used physical punishment during the participant's childhood (before age 16). This information was used to construct a four-level scale representing the most extreme form of childhood physical punishment reported at either age 18 or 21: parents never used physical punishment (4.5% of sample); parents rarely used physical punishment (77.9%); at least one parent used physical punishment regularly (11.2%); and at least one parent used physical punishment too often or severely, or treated the participant in a harsh or abusive manner (6.4%). 23 Childhood sexual abuse. At ages 18 and 21, participants were questioned about their exposure to sexual abuse during childhood (before age 16). This information was used to construct a fourlevel scale representing the most extreme form of childhood sexual abuse reported by the participant at either age 18 or 21: no abuse (85.9% of sample); non-contact abuse only (2.7%); contact abuse not involving attempted or completed intercourse (5.1%); and attempted/completed oral, anal or vaginal intercourse (6.3%).
14 Number of previous cohabiting relationships. This measure was the total number of cohabiting relationships (excluding current relationship) that participants had been in by age 25 and age 30.
Prior psychiatric disorder. Prior psychiatric disorder during the preceding interview period (age 18-21 or age 21-25) was measured by five dichotomous variables representing the presence or absence of: major depression, anxiety disorder, suicidal ideation/attempt, alcohol abuse/dependence and illicit drug abuse/dependence. These variables were calculated in the same way as the psychiatric disorder variables described previously.
Statistical methods
The associations between the repeated measures of relationship duration and mental disorder were tested for statistical significance by fitting regression models to the data for each mental disorder outcome using a generalised estimating equation (GEE) approach. 24, 25 The GEE approach pooled the repeated measures on each relationship duration measure and on each mental health outcome at ages 24-25 and 29-30 years to produce an estimate of the population-averaged association between relationship duration and the mental health outcome. For dichotomous mental health measures, a logistic regression model was fitted of the form:
where logit(Y it ) was the log odds of the outcome Y for the i-th participant in the t-th time period (t = 24-25, 29-30 years), and X it was relationship duration for the i-th individual in the t-th time period. For the count of the total number of mental disorders, a Poisson regression model was fitted of the form:
where log(Y it ) was the logarithm of the rate of disorder for the i-th individual in the t-th time interval. In all cases the fitted model permitted the repeated measures of the outcomes to be correlated.
In these models the coefficient B 1 represents the effect of relationship duration on the mental health outcome pooled over the two observation periods. In each case the fitted model assumed a linear effect of relationship duration, and a test of significance of the association was given by a Wald chi-squared test of the hypothesis that B 1 = 0.
To adjust the observed associations between relationship duration and the mental health outcome measures for confounding factors, the GEE models above were extended to include the set of covariate factors listed in the Method section above. All covariate factors were initially included, and then the model was successively refined to remove those that were not significant (P50.05) predictors of the outcome. For dichotomous outcomes the model fitted was of the form:
and for the count of number of mental health problems the model was of the form:
where Z ij were a set of fixed covariates and Z ikt a set of time dynamic covariate factors for individual i. In these models the coefficient B 1 represents the effect of relationship duration on the outcome net of the correlated effects of the other covariates. To examine the adequacy of the linearity assumption for the effect of relationship duration, the final fitted models for each outcome were extended by incorporating additional design variates representing categories of relationship duration to test for departures from linearity. Finally, to test the equivalence of the effect of relationship duration on each outcome for men and women, the fitted regression models were extended so that the effect of relationship duration was nested within gender. The equality of the coefficients B 1 for men and women was then tested using a Wald chi-squared test. Adjusted proportions were calculated using the methods described by Lee. 26 All statistical analyses were conducted in SAS 9.1 for Windows.
Sample size and sample bias
Over the course of the study there has been a gradual loss of participants due to participant refusal, death and inability to trace participants. The present analyses are based on the samples assessed at age 25 and 30. These sample sizes varied from 1003 at age 25 to 987 at age 30, representing between 81% and 80% of the surviving cohort at each age. By age 30, 34 participants (2.7%) had died, 114 (9.0%) had refused participation, and 130 (10.3%) could not be traced.
The gradual loss of participants over the course of the study raises questions about the extent to which the results of this paper may be influenced by sample bias due to non-random sample loss. To examine this, missing data were imputed using the 'PROC MI' and 'PROC MIANALYZE' procedures in SAS 9.1 for Windows, which use multiple imputation to impute missing data and then use these data in the analysis to adjust standard error estimates under the assumption that there was no bias in the estimation of the missing data.
The major conclusions of the analysis using the imputed data were the same as those obtained using the original sample, suggesting that the results of this paper were not significantly affected by sample bias. Therefore, the remainder of this paper reports the results of the analyses of the original (non-imputed) data.
Results
Unadjusted associations between relationship duration and mental disorders Table 1 shows the cohort classified according to the duration of partner relationship (none, up to 2 years, 2-4 years, or 5+ years) at ages 24-25 and 29-30. For each group, the table shows rates of selected mental disorders at ages 24-25 and 29-30 and pooled rates derived from a population-averaged GEE model (see Method for details). Table 1 shows that with the exception of anxiety disorders, increased duration of relationship was significantly (P50.0005) associated with declining rates of a range of mental health disorders, including depression, suicidal ideation/attempt, alcohol abuse/dependence, illicit drug abuse/dependence, and total number of mental health problems. The results suggest that those in a relationship of 5 years or longer had overall rates of mental disorder that were approximately 56% of the rates of those not in relationships. Table 2 shows the pooled associations between duration of relationship and mental health problems adjusted for covariate factors, including measures of: family background; childhood family functioning; childhood abuse; cognitive ability and academic achievement; individual characteristics and behaviours; prior history of mental health problems; prior and current relationships; and recent adverse life events (see Method for details). For each mental health outcome, the table reports the adjusted regression coefficient (B) and standard error (s.e.) for the relationship duration effect. Table 2 shows that even when all covariates were accounted for, increasing duration of relationship remained significantly associated with declining rates of all of the mental health problem measures (P50.05), with the exception of anxiety disorders (P40.79).
Adjusted associations between relationship duration and mental disorder
In order to test for the presence of significant non-linear components in the adjusted associations between relationship duration and mental health, the models described above were modified so that relationship duration was represented by a series of three design variates (see Method for details). This analysis did not reveal any significant departures from linearity.
Legal status of relationship
The fitted model in Table 2 provides an opportunity to examine whether the legal status of a relationship is significantly associated with mental health outcomes after due allowance has been made for relationship duration and other covariates. In order to achieve this, the fitted model was extended to include two design variates representing the legal status of the relationship. The adjusted regression coefficients and standard errors for these variables are reported in Table 2 . In all cases the relationship status variables were not significantly associated with the mental health outcomes, with the exception of depression, where the de facto relationship variable was statistically significant (P50.05). However, this significant result could be due to chance as a result of multiple tests of significance. To address this, a Bonferroni adjusted 27 P-value (P50.004) was used to correct for multiple (n = 12) tests of significance. The de facto relationship variable was not statistically significant using this adjusted P-value. These findings imply that it is the duration of a partner relationship rather than its legal status that influences mental health outcomes. Table 3 shows the results of a nested regression model in which relationship duration was nested within gender. The model was otherwise the same as the population-averaged GEE model described above. The table compares the adjusted regression coefficients for relationship duration for men and women. It also reports the P-value from a paired comparison of the adjusted coefficients for men and women. The table shows that for most of the mental health measures the coefficients for men and women were not significantly different (depression, anxiety disorders, suicidal ideation/attempt, total number of mental health problems, P40.19). However, there were significant gender differences for the substance use disorder measures (alcohol abuse/dependence, P50.001, and illicit drug abuse/dependence, P50.05). Inspection of the regression coefficients showed that the protective effect of relationship duration on substance use disorders was greater for women than for men.
Gender differences
Discussion
This paper examined the associations between duration of partnership and mental disorder using data from a 30-year longitudinal study of a birth cohort of individuals. The results suggested that:
(a) increasing duration of relationship was associated with declining rates of mental disorder;
(b) the association persisted after due allowance was made for covariate factors;
(c) when duration of relationship was taken into account, the legal status of the relationship (legally or de facto married) was unrelated to mental disorder;
(d) increasing duration of relationship had greater benefits for reducing alcohol and illicit drug abuse/dependence among women than it did among men.
These findings suggest that partner relationships are protective for mental health, with the protective effect 28 ). It is possible that the associations between relationship duration and mental disorder reported in our paper may be explained by similar factors. For example, emotional support and financial stability may continue to increase over the course of a relationship and may in part account for the greater protective effects of longer-duration relationships.
The associations between relationship duration and mental disorder in the current study remained even after extensive adjustment for covariate factors that included measures of prior mental disorder. After adjustment, relationship duration was significantly associated with all of the mental disorders except for anxiety. The lack of association with anxiety disorders is puzzling and has no apparent explanation. However, the associations between relationship duration and the other mental health problems are consistent with previous research, which has indicated that adjusting for prior mental disorder and other covariate factors reduces, but does not eliminate, the associations between marriage and mental disorder. These findings suggest that the association between relationship duration and mental disorder is not due to the selection of psychologically healthy individuals into marriage and may instead reflect a causal relationship, with relationship duration having a protective effect on mental health. However, it remains possible that the associations observed in the current study may be due to covariate factors that were not controlled for. Although efforts were made to control for a wide range of covariates, it remains possible that there are additional covariate factors that were not included in the models and could explain the associations between relationship duration and mental disorder.
The finding that the legal status of the relationship (legally or de facto married) was not significantly associated with mental health problems contrasts with previous studies, which have reported that the decrease in rates of mental health problems is greater for those in legal marriages than those in de facto relationships. 2, 7, 9 However, many of these studies did not control for relationship duration. The results of the current study suggest that it is possible that the greater protective effect experienced by those who are legally married may be due to the longer relationship duration in marriage relationships compared with de facto relationships, rather than the legal status of the relationship.
The findings of this study also suggested that, in some cases, the effects of relationship duration on mental health were different for men and women. Specifically, the protective effect of relationship duration on alcohol and illicit drug abuse/dependence was greater for women than for men. For all other outcomes, the protective effect of relationship duration was similar for both genders. These findings are consistent with studies that have reported that the protective effect of marriage on substance use disorders is greater for women. 4, 6 However, the finding that the effect of relationship duration on depression was similar for men and women contrasts with previous studies that have reported that the effect is greater for men. 4, 8 Although the findings of this study suggested that increasing duration of partner relationships is associated with decreasing rates of mental health problems, they did not address the question of whether individuals in long-term relationships may experience more rapid recovery from mental illness and lower rates of relapse than those in shorter relationships.
Implications
The finding that increasing relationship duration is associated with lower rates of mental health problems suggests that individuals who are identified as high risk for developing mental health problems may benefit from efforts to improve the stability and duration of their partner relationships, such as improved access to relationship counselling services.
Limitations
A limitation of this study is that the data relate to a birth cohort of individuals born in a particular place during a narrow time period. In particular, the cohort were born in New Zealand, where non-marriage cohabiting relationships are common. 29 It is not clear to what extent the results of the current study will generalise to different cohorts of individuals born in different places and different time periods, especially individuals from societies in which non-marriage cohabiting relationships are less widespread.
This limitation notwithstanding, the results of this study suggest that being in a cohabiting relationship, regardless of whether the relationship is a legal or a de facto marriage, is associated with lower rates of mental disorder, with increasing duration of relationship being associated with declining rates of mental disorder.
